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INTRODUCTION 


During  the  week  of  April  16,  1979,  45  light-emitting  diodes  (LEDs)  were  received 
at  the  Naval  Ocean  Systems  Center  (NOSC)  from  Laser  Diode  Laboratories,  Incorporated. 
These  diodes  were  produced  under  manufacturing  technology  contract  number  NOOl  23- 
78-C-05700  for  the  purpose  of  improving  LEDs  for  fiber  bundle  applications.  Out  of 
the  diodes  received,  5  were  selected  at  random  for  further  evaluation  and  assigned  device 
serial  numbers  as  follows: 


Laser  Diode 
Laboratory 

Number 

Naval  Ocean 

Systems  Center 

Device  Serial 

Number 

Notation  for 
Figures  and 
Tables  in  this 
Report 

5 

DSN  1 1 8 

a 

15 

DSNl 19 

b 

25 

DSN  120 

c 

36 

DSN121 

d 

40 

DSN  122 

e 

Near-Held,  spectral,  and  far-field  measurements  (in  that  order)  were  then  performed 
on  each  of  the  5  diodes.  A  thin  aperture,  0.045  inch  in  diameter,  was  centered  on  the  face 
of  each  diode  for  the  far-field  and  near-field  measurements.  During  the  beginning  of  the 
spectral  measurement  for  DSN  121,  the  diode  open-circuited  while  100  mA  of  current  was 
fiowing  through  it.  Hence  only  near-field  measurements  appear  for  DSN  121. 

The  purpose  of  this  report  is  to  present  the  results  of  these  measurements,  which 
were  completed  May  24,  1979.  The  measurements  are  presented  in  the  following  order. 

( 1 )  spectral,  (2)  far-field,  (3)  near-field.  A  brief  paragraph  describing  the  measurement 
method  and  purpose  begins  each  section.  To  facilitate  the  visual  presentation  of  the  data, 
the  figures  are  not  presented  in  the  usual  numerical  order. 

SPECTRAL  MEASUREMENTS 

The  purpose  of  these  measurements  is  to  determine  the  relative  spectral  radiant 
power  of  the  LED.  To  do  this,  the  diode  is  driven  with  direct  current  and  the  radiant  flux 
is  focused  with  mirrors  onto  the  entrance  slit  of  a  Jarrell- Ash  0.5-meter  grating  mono¬ 
chromator.  The  monochromatic  light  leaving  the  exit  slit  is  focused  onto  an  RCA  model 
30809  silicon  photodetector.  The  optical  beam  is  chopped  at  20  Hz  by  a  mechanical 
chopper  in  front  of  the  entrance  slit,  and  the  resulting  ac  signal  in  the  detector  is  amplified, 
rectified  by  a  lock-in,  digitized,  and  stored  in  computer  memory  as  the  raw  data  file  for 
that  particular  diode.  The  raw  data  file  is  then  corrected  to  take  into  account  spectral 
variations  not  associated  with  the  source  and  to  adjust  the  wavelength  marker  from  its 
nominal  to  true  value. 

Figures  1(a),  (b),  (c),  and  (e)  show  the  relative  spectral  radiant  flux  A(X)  and  its 
integral  with  respect  to  wavelength  for  all  diodes  except  (d),  the  one  that  developed  an 
open  circuit.  The  flux  has  been  normalized  so  that  its  integral  with  respect  to  wavelength 
equals  unity.  Each  diode  was  operated  at  100  mA  dc  and  the  optical  resolution  was 
always  better  than  0. 1 3  nm.  Data  were  taken  at  2-nm  intervals. 
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Tables  1(a),  (b),  (c)  and  (e)  present  the  data  of  figures  1(a),  (b),  (c),  (d)  in  tabular 
form.  The  peak  wavelength  is  the  wavelength  at  which  the  spectral  flux  is  a  maximum. 
The  average  wavelength  separates  the  spectrum  into  two  equal  areas:  half  the  total  llux 
lies  at  shorter  wavelengths,  and  half  the  total  (lux  lies  at  longer  wavelengths.  The  spectral 
width  is  defined  as  the  full  width  of  the  peak  at  half  of  its  maximum  value. 
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I  \K  I  II  U>  Ml  ASllRI  Ml  M  S 


I  lio  i.kIi.iiiI  llii\  oiintlod  In  an  I  I  l>  inl><  llu-  lii-niisplu'u-  in  tuinl  ol  il  xatnn  lii<ni 
point  to  point  on  thv  lu'ini\plK-ii'  aiul  oitv-n  pii-scntN  a  pattoin  iiniv|iio  to  tin-  iiutiv uliial 
I  I  Dl'i'ing  incaMiioil.  1  wo  ilunUn  tliat  omit  tlio  saino  total  tlii\  ooiiKI  tlioioti'U'  ot'iitain 
inaikoill)  ilittoront  amounts  ol  llu\  witliin  a  oono  ot  a  tuxcn  hall  an)'.k'.  0.  aiul  w<niUt 
tlioioloio  oouplo  vlillVionl  amounts  ol  lln\  into  an  t'plual  IiIhm  with  a  pivon  niinu'iioal 
a|H-ilmo.  riio  amount  ol  l1u\  aoliialK  oonlainoil  within  a  oono  ol  hall  ani'.lo  0  oan  ho 
linniil  liom  Iho  lai-liohl  moasmomonis  piosonloil  m  this  sov  turn 

1  ho  lai-liolvl  moasmomonis  oonsist  ol  a  loooiil  »>l  Iho  anp.iilai  ilisiiihiilion  ol 
lailiant  mlonsit\  ol  oaoh  iluulo.  I hoso  moasmomonis  aio  I'oi loi moil  In  hoKliin’  Iho  ilioilo 
in  a  (tonionioloi  oapahlo  ol  i'ho\  inp  oomputoi  oonimaiuls  to  nuno  to  a  pnon  position 
ilol'inoil  In  polai  anplo  0  anil  a/nmilhal  anp.lo  v*".  I  ho  poomoln  ot  iho  lai  lioKI  p.onioino 
loi  IS  shown  III  appoiulix  A.  A  oahhialoil  ilolooloi  is  plaooil  at  a  ilisianoo  1>  lai  onouph 
awa>  Irom  Iho  I  ID  so  that  Iho  aoti\o  aroa  ol  Iho  ilolooloi  siihloiuls  a  small  solul  ano.lo 
ion  Iho  oiiloi  ol  U>--'  sr)  at  Iho  I  I  D.  With  a  ilo  ouiionl  ol  llH)  m,\  ilnouph  Iho  ilioilo, 
aiul  with  Iho  goniomotor  “on-aMs"  {0  aiul  o')  holh  /oio).  Iho  ahsolnlo  llii\  lalhnp  on  Iho 
iloloolor  IS  moasuioil  hy  rocoulinp  Iho  ilo  sipnal  iiO",  11")  Irom  Iho  ilolooloi.  I  ollowinp 
this,  Iho  1  I  D  ourront  is  ohanpoil  to  a  sipiaio  wa\o  at  lO**  11/  llhal  is.  Iho  hi.is  is  ohoppoil 
oloolrioalh  )  aiul  Iho  ao  sipn.il  liom  Iho  ilolooloi  is  loolil'ioil  h\  a  look  in  .implilioi,  ili.o.ili/oil, 
aiul  stoioil  in  oompulor  inomoiA  as  iho  lirsl  onli\  ol  Iho  lai  lioKI  p.illoin,  miO",  0" ».  1  ho 
pomomolor  Ihon  movos  Iho  ilioilo  to  a  now  polar  anp.lo  |  '  ilopioos  m  this  o.iso)  .mil  looouls 
Iho  soooiul  oniry  ml O'  ).  I  ho  oniiro  lar  l'ioKl  pallorn  is  .lutoinatioalK  so.innoil  m  this 
mannor  hy  inoromonlinp  Iho  polar  anpio  Irom  0^’  lo  ‘>0"  in  slops  aiul  Iho  a/nmilh.il 
anplo  Irom  0''  lo  .)()()"  in  JJ'/'  slops.  I  ho  sorios  ol  onirios  mill.  t,*)).  whon  ilnuloil  l'\  Iho 
I'irsI  ontry  miO''.  ()'’).  Ihon  roprosonis  Iho  lol.ilixo  railiani  inlonsiix  ol  Iho  ilioilo  .il  o.ioh 
position  on  Iho  homisphoro. 

l  ipuros  2(a),  (h).  (o).  .iiui  (olshow  .i  soolion  plot  ol  Iho  lol.iino  i.uli.inl  mionsiiv 
ol  ilioilos  .1.  h.  0  .iiul  0.  In  Ihoso  plots.  Iho  lino  ol  Iho  omilloi  .i\is  (().  0)  (O'  .  (''  )  points 

vorlioalh  uiiwaril.  0  is  moasuroil  m  .i  posilixo  sonso  Irom  Iho  oinilloi  .i\is  lo  Iho  iliioolion 
ol  ohsorxalion.  aiul  i,'>  is  moasuroil  posilno  in  .i  oounloiolookw iso  sonso  lookinp  .ilonp  Iho 
.IMS  into  Iho  omillor.  I'ipuros  .'(a),  (h).  (o),  .iiul  (o)  roprosoni  Iho  s.imo  il.il.i  m  Iho  toim 
ol  1  proy  soalo  plot.  In  this  plot,  liphi  .iro.is  .iro  hiph  inlonsiix .  il.nk  .no. is  .no  low  inlonsiu  . 
oonsl.inl  a/imulh  linos  aro  r.uli.il.  .nul  oonsl.ml  pol.n  .mp.lo  linos  .no  onoul.n.  I  ho  oooiili 
nalos  lor  Iho  pro\  so.ilo  plot  .no  pixon  in  .ippoiuliN  H.  I  hoso  lipuios  p>io\ulo  .i  oonlom  plot 
suporimposoil  on  Iho  pro\  so.ilo  roprosonlalion.  I  .loh  oonlom  lopiosonls  iho  looiis  ol  .i 
lovol  of  oonsl.ml  r.ulianl  mionsiU. 

Iho  rolalivo  lar-lioKI  pallorn  o.m  ho  ooinorloil  lo  an  ahsolnlo  ono  h\  usinp  Iho 
on-a\is  ilo  moasuromonl.  .A  maior  assumption  ol  this  ooinoision  is  sop.n.ihihlv .  n.imoU 
that  Iho  spoolral  railiani  inlonsilN  l\  (().  0.  X)  W  si'*  nni'*  o.m  ho  wrillon  .is  iho  pioiluol 
ol  a  puroly  .mpul.ir  lunolioiU-VI).  y*))  in  sr'*.  a  puroK  spooli.il  lunolion  \(\)  in  mn  *  .nul 
a  sinplo  oonsl.ml  <|' in  W  Ixdl.y*).  X)  i)'l’i)ili)X  <l’  •  (->((>.  yx)  •  \|X).*  llnsmo.insih.il 
Iho  spoolruin  is  nulopoiulont  of  Iho  .inplo  al  whioh  it  is  ohsoivoil  \  nnnoi  .issinni'lion  is 
th.il  ao  opoialion  ol  Iho  ilioilo  iloos  not  .illoi  Iho  rol.ilivo  i.uli.ml  mtonsiix  1  h.il  is.  n  is 
assnmoil  that  m(().  yX)  m(0".  D'  )  W(().  yX)  (-)(()'.  ()").  With  Ihoso  .issinnplions  ii  i.m  Ihon 

ho  shown  lhal  Iho  raihant  inlonsilx  l(((.  yX)  i)|’  i)i2  in  WM'*  is  pnon  h\ 

*1’  IS  Iho  i.iili.inl  Dus  in  walls  oinillotl  hy  iho  iliiuli . 


1(0.  <>)  = 


i((r',  0°) 


I  /  R(\).\(Xkix|  |m((r.(r)| 

Iti  this  equation.  /\(X)  is  the  iioriitali/eil  spectral  tlu\  preseiiteil  in  the  previous  section  anil 
R(X)  is  tlie  absolute  response  ol  the  ilelector  in  A  cm*  W-' .  I'he  first  bracket  is  the  total 
on-axis  ilc  railiant  intensity  <l>  W(0°.  0°).  atui  the  secoiul  bracket  is  the  relative  ac  lar- 
I'ielil  pattern.  I'he  integral  over  soliil  angle  can  be  perrormeil  in  two  steps,  first  over 
a/inuithal  angle  0  aiul  then  over  polar  angle  0.  Hie  integral  over  0  ilelermines  a  function 
(i(0)  which  we  have  calleil  the  polar  railiant  intensity: 


.2it  2n  111(0.0) 

0)ii0  =  *j>  •  (-)((>“.(>'’)  /  - ii0 

>  o  111(0'.  0") 

Ihe  meaning  of  this  function  is  that  Ci(0)  sin  0  il()  is  the  amount  of  flux  containeil  In’tween 
polar  angles  0  aiul  0  -(  ilO,  The  solid  lines  in  figures  4(a).  (b).  (c).  aiul  (e)  are  plots  ot  (i(0) 
in  mW  ileg~* . 

I'he  integral  of  (i(0)  sintO)  over  0  iletermines  the  total  llux  containeil  w  ithin  a  cone 
ot  halt-angle  0.  We  have  called  this  integral  the  conical  radiant  tlux.  It  is  shown  in  milliwatts 
in  figures  4(a),  (b),  (c),  and  (e)  by  (he  sding  ot  crosses. 

fables  -(a),  (b).  (c),  and  (e)  represent  the  dat.i  ol  figures  4(a).  (b).  (c).  and  (e)  in 
tabular  form.  The  hemispherical  llux  is  the  total  llux  emilled  by  (he  diode  into  Ihe  I'orward 
hemisphere.  The  half-llux  angle  is  the  half-angle  of  a  cone  dividing  Ihe  total  llux  into  two 
equal  |>arls;  half  the  llux  lies  inside  this  cone,  and  hall  lies  outside  this  cone. 
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l  ablo  : 


POLAR  Ar«LE 
(DEC) 


1.  Aiigiil.ii  raituiiU  mti'iisilv  .  Raw 

vl.it.l 

I'llo  DSNI 

IS.l  1  4 

HE31ISP^€RICAL  FLUX' 

1  839  nu 

HALF- 

-FLUX  ANGLE' 

18.3 

DEG 

POLAR 

INTENSITV 

CONICAL  FLUX 

(UU/DEG) 

(MU/RADIAN) 

(MU) 

(~) 

442.9119 

25.3770 

0.0000 

0.0000 

436.5589 

25.0130 

0.0152 

0.0083 

429.5601 

24.6120 

0.13604 

0.0329 

411.1818 

23.5590 

0  1334 

0  0725 

380.2372 

21 .7860 

0.2293 

0 . 1247 

347 . 0934 

19  8870 

0 . 3425 

0.1863 

317.0214 

18,1640 

0.4687 

0,2549 

291 . 7490 

16.7160 

0.6051 

0.3291 

264.9757 

15.1820 

0.7488 

0.4073 

236.1778 

13  5320 

0.8948 

0.4867 

207 . 1879 

11.8710 

1.0386 

0.5649 

180.9905 

10.3700 

1 . 1773 

0.6403 

158.0796 

9.0573 

1.3094 

0.7122 

135.2681 

7,7503 

1.4330 

0.7794 

108.5175 

5.2176 

1.5432 

0.8393 

84.0480 

4.8156 

1 . 6362 

0.8899 

62.6974 

3.5923 

1.7115 

0.9309 

41.7744 

2.3935 

1.7680 

0.9616 

24.0349 

1.3771 

1.8055 

0.9820 

13.9120 

0.7971 

1.8282 

0 . 9943 

7,9973 

0.45«2 

1 .8419 

1.0018 

4,2579 

0 . 2440 

1.8499 

1  0061 

2.0672 

0.1184 

1,8542 

1 . 0085 

0.9750 

0,0559 

1.8563 

1 .0096 

0.5238 

0.0300 

1,8574 

1.0102 

0.3507 

0.0201 

1.8581 

1,0106 

0.2404 

0.0138 

1.8585 

1 .0108 

0.1557 

0.0089 

1.3589 

1.0110 

0.0896 

0.0051 

1  .3591 

1.0111 

0.0395 

0.0023 

1  .8592 

1.0112 

-0.0259 

-0.0015 

1 .8592 

1.0112 

-0.0947 

-0.0054 

1 .8591 

1.0111 

-0.1716 

-0.0098 

1  .8588 

1.0110 

-0.2414 

-0.0138 

1 . 8585 

1.0108 

-0.3119 

-0,0179 

1  .8579 

1.0105 

-0.3901 

-0,0224 

1.8573 

1 .0102 

-0,4504 

-0.0258 

1.8565 

1 .0097 

-0.5419 

-0.0310 

1.8555 

1.0092 

-0,6682 

-0 , 0383 

1,8544 

1.0086 

-0.8445 

-0 , 0484 

1  ,8529 

1.0078 

-1.0104 

-0.0579 

1.8511 

1 .0068 

-1 .2162 

-0.0697 

1 .8489 

1 .0056 

-1.2867 

-0.0737 

1 . 8464 

1.0042 

-1 .2970 

-0 . 0743 

1 .8438 

1.0028 

-1.3104 

-0,0751 

1 .8412 

1,0014 

-1.3208 

-0.0757 

1.8386 

1 .0000 

IS 


lablo  2(b).  Angular  radiant  intensity. 


RAU  DATA  FILE'  DSN119.FF3 
)CMISPHERICAL  FLUX'  1.839  MU 

h¥lLF~FUJX  ANGLE'  18.7  DEG 


POLAR  ANGLE 

POLAR 

INTENSITY 

CONICAL 

FLUX 

(DEG) 

(UU^DEG) 

(MU.4?ADIAN) 

(MU) 

( — ) 

0.00 

458 . 7420 

26.2840 

0.0000 

0.0000 

a. 00 

444.2558 

25.4540 

0 . 0155 

0.0084 

4.00 

420.2051 

24.0760 

0.0603 

0.0328 

6.00 

388.1784 

22.2410 

0.1302 

0.0708 

8.00 

361 .2654 

20.6990 

0.2211 

0.1202 

10.00 

335.6440 

19.2310 

0.3296 

0.1793 

ia.00 

309.3070 

17.7220 

0.4522 

0.2460 

14.00 

283.3714 

16.2360 

0.5851 

0.3182 

16.00 

259.0939 

14.8450 

0.7250 

0.3943 

18.00 

236 . 4745 

13.5490 

0.8695 

0.4729 

30  00 

215.2862 

12.3350 

1.0162 

0.5527 

32.00 

196.4367 

11.2550 

1.1635 

0.6328 

34  00 

176.4527 

10.1100 

1.3088 

0.7118 

56.00 

152.8995 

8.7605 

1 . 4476 

0.7873 

28  00 

124.2272 

7.1177 

1.5730 

0.8555 

30.00 

77.0108 

4.4124 

1 .6698 

0.9082 

32.00 

39.8389 

2.2826 

1.7294 

0.9406 

34.00 

21.5792 

1.2364 

1.7626 

0.9587 

36.00 

12.8290 

0.7351 

1 . 7822 

0.9693 

38.00 

8.1699 

0.4681 

1.7948 

0.9762 

40.00 

5.2938 

0.3033 

1 .8032 

0.9807 

42.00 

3.5085 

0.2010 

1.8089 

0.9838 

44.00 

2.5143 

0.1441 

1 .8130 

0.9861 

46.00 

1,8398 

0.1054 

1.8161 

0.9878 

48.00 

1.5723 

0.0901 

1.8186 

0.9891 

50.00 

1.4301 

0.0819 

1.8209 

0.9904 

52.00 

1.3138 

0.0753 

1.8230 

0.9915 

54.00 

1.2106 

0.0694 

1,8250 

0.9926 

56.00 

1.1223 

0.0643 

1 .8269 

0.9936 

58.00 

1.0392 

0.0595 

1.8287 

0.9946 

60.00 

0.9647 

0.0553 

1.8305 

0.9956 

62.00 

0.8818 

0.0505 

1.8321 

0.9965 

64  00 

0.7992 

0.0458 

1 .8336 

0.9973 

66.00 

0.7384 

0.0423 

1 .8350 

0.9980 

68.00 

0.6733 

0  0386 

1.8363 

0.9987 

70.00 

0.6001 

0 . 0344 

1 .8374 

0.9993 

72.00 

0.5365 

0.0307 

1.8385 

0.9999 

74.00 

0.4659 

0.0267 

1.8395 

1.0005 

76  00 

0.3755 

0.0215 

1.8403 

1.0009 

78.00 

0.1253 

0.0072 

1.8408 

1.0012 

80.00 

-0. 1036 

-0.0059 

1.8408 

1.0012 

82.00 

-0.2164 

-0.0124 

1.8405 

1.0010 

84.00 

-0.2306 

-0.0132 

1.8400 

1.0008 

86.00 

-0.2327 

-0.0133 

1.8396 

1.0005 

8S.00 

-0.2401 

-0.0138 

1.8391 

1.0003 

90.00 

-0,2360 

-0.0135 

1.8386 

1.0000 

r.ibk'  ’(c).  Angular  radiant  intensity. 


ra:.  :,.Tr,  riLE> 

DSNia0 . FF3 

HEMISPHERICAL  FLUXi 

3.708 

MU 

HALF-FLUX  ANGLE: 

19.2 

DEG 

POLAR  ANGLE 

POLAR 

INTENSITY 

CONICAL 

FLUX 

(DEG) 

(UU^DEG) 

(MU^RADIAN) 

(MU) 

(  — ) 

0.00 

785.3452 

44 . 9970 

0 . 0000 

0.0000 

a, 00 

775.4143 

44 . 4280 

0 . 0271 

0.0073 

4.00 

754 . 4354 

43 . 2260 

0.1067 

0.0288 

6.00 

724 , 6602 

41.5200 

0.2351 

0 . 0634 

8.00 

689 . 0729 

39.4810 

0.4068 

0,1097 

10.00 

645.4921 

36 . 9840 

0.6148 

0 . 1658 

ia.00 

601 . 6495 

34 . 4720 

0.8519 

0.2297 

14.00 

559.7615 

32 . 0720 

1  . 1125 

0.3000 

16.00 

517.3326 

29.6410 

1.3905 

0.3750 

18.00 

479  0052 

27 . 4450 

1 .6811 

0 . 4533 

80.00 

441.0793 

25 . 2720 

1 . 9800 

0.5339 

2a.00 

404.8114 

23 . 1940 

2 . 2825 

0.6155 

24.00 

366.3618 

20  9910 

2.5831 

0 . 6966 

26.00 

319.0808 

18.2820 

2 . 872t) 

0 . 7745 

28.00 

255 . 0971 

14.6160 

3. 1317 

0.8445 

30.00 

177 . 7093 

10.1320 

3 . 3403 

0.9007 

32.00 

101.6776 

5.825? 

3.4830 

0 , 9392 

34.00 

46 . 2477 

2 . 6498 

3.5628 

0.9607 

36.00 

21 .2668 

1 .2185 

3.6011 

0.9711 

38.00 

12 . 4363 

0.7125 

3.6213 

0.9765 

40,00 

8.4038 

0  4815 

3 . 6343 

0.9800 

42  .  rX) 

6.0870 

0 . 3488 

3 . 6438 

0.9826 

44.00 

4 . 8443 

0 . 2776 

3.6513 

0.9846 

46.00 

4.1938 

0 . 2403 

3 . 6576 

0 . 9863 

48,00 

3 . 7884 

0.2171 

3 . 6635 

0.9879 

S0.00 

3 . 4880 

0. 1998 

3.6690 

0 . 9894 

52.00 

3.2552 

0.1865 

3 . 6742 

0.9908 

54,00 

3 . 0367 

0.1740 

3.6792 

0.9921 

56.00 

2.8421 

0 . 1628 

3  6840 

0 . 9934 

58.00 

2.6815 

0  1536 

3. 6287 

0 . 9947 

60,00 

2.5230 

0.1446 

3 . 6931 

0.9959 

62.00 

2.3312 

0.1336 

3 . 6974 

0.9970 

64.00 

2.1256 

0  1218 

3.7013 

0.9981 

66,00 

1.9181 

0. 1099 

3.7050 

0.9991 

68.00 

1.6800 

0.0963 

3 . 7083 

1 .0000 

70.00 

1 . 4454 

0 . 0828 

3.7112 

1.0008 

72.00 

1 .2555 

0.0719 

3.7138 

1.0015 

74.00 

1.0489 

0.0601 

3 . 7160 

1.0020 

76.00 

0.7257 

0.0416 

3.7177 

1.0025 

78.00 

0 . 0578 

0 . 0033 

3.7184 

1.0027 

80.00 

-0.5612 

-0 . 0322 

3,7180 

1.0026 

82.00 

-0.9500 

-0 . 0544 

3.7165 

1.0022 

84.00 

-1.0134 

-0.0581 

3,7145 

1.0016 

86  00 

-1 .0168 

-0 . 0583 

3.7125 

1 .0011 

88.00 

-1 .0339 

-0 . 05a7 

3.7104 

1 .0(?«5 

90.00 

-1.0366 

-0 . 0594 

3.7084 

1 .0000 

Ih 
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CONICAL  FLUX.inW 


•*»p/MUi'xi(SN3iNI  bVIOd 


HAW  DAI  A  Flit  0SN1?2FF:? 


FEMISPHERICAL  FLUXt 

2.819  MU 

F«LF-FUJX  ANGLE  ' 

20. 1  DEG 

F>0U«  ANGLE 
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NEAR-FIELI)  MEASUREMENTS 

J •^'^asure.ncnts  consists  of  a  microscope  scan  across  the  jtlass  «  nulou 
’  o  ■  ‘ ''crtically  on  a  pair  ol  tables  capable  ol  translatme 
the  J.ode  "•  0.  iMm  steps  in  the  X  and  Y  directions  under  computer  control.  I  he  d.ode 

th  a  10\  0..  N.  A.  microscope  objective  and  locused  onto  an  8-mil  aperture  in  Ironl  of  a 
silicon  photodiode,  delimnp  a  field  of  0.8  mil  in  diameter  at  the  LI  D  window  itself  Hie 
sijmal  due  to  the  Ilux  from  this  field  is  sensed  by  a  lock-m  amplifier,  digitized,  and  stored 
in  computer  memory.  Ihe  tables  are  then  stepped  through  a  sequence  of  positions  causme 

wmdol  ’  Plu’tosensitivc  spot  in  the  X  and  V  directions  across  the  face  of  the  diode 

s.|uare  '  steps  in  X  and  V  covering  a  IS-niil 

I  he  ilata  trom  the  near-tield  scans  are  presented  from  three  different  points  of 
view,  igures  5ta)  (e)  are  perspective  section  plots  m  which  intensitv  increases  ui  the 
vertical  direc  ion.  I  igures  b(a)  (e)  are  contour  plots  showing  lines  of  equal  intensitv 
.superimposed  upon  a  grey  scale  plot  of  the  near-field  data.  I  igures  7(a)  (e)  are  gr  iiilis 

wluise  ordinate  IS  the  amount  of  Ilux  contained  within  a  circle  centered  on  the  intensity 
eiiitroid  and  whose  abscissa  is  the  diameter  of  the  circle. 
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